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(54) SEMICONDUCTOR DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a semiconductor device 
which can prevent peeling off before and after the wiring step of 
lower and upper electrodes with the aid of an adhesive layer by 
providing an adhesive layer on the upper and lower electrodes of a 
ferroelectric capacitance element respectively. 
SOLUTION: A lower electrode 2 made of Pt Is formed on a 
substrate 1. A first adhesive layer 3a is formed on the surface of 
the electrode 2 excluding a part thereof. A ferroelectric layer 4 
made of PZT and an upper electrode 5 made of Pt are piled up on 
the electrode 2 in sequence, thereby consisting a ferroelectric 
capacitance element 6 with the electrode 2. The element 6 is 
c vered with a second adhesive layer 3b. A dielectric layer 7 is 
formed on the substrate including the element 6. Contact holes 8a 
and 8b are selectively provided on the layer 3a and layer 7 on the 

electrode 2 and the layer 3b and layer 7 on the electrode 5 . 

respectively. 
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(54) [%in(0«|);} ^liifcsgi 



(57) IS?*<J1 

m (3a) tmi Uk^m Oa) icgaitfe = v^jf k 

(8c)Sr*6Ht-5i 5liBl:itfc«ii^m(i|jJi(4) S%^9l 

«»e(4) ±icafs$tLfc±g)i«te(5) A.e/i5aisi« 

lCl»««:-CJI5fi)t$ Hfc^ 2 (3b) i . teiS 2 tkmm 

^ (3b) Sr^tf«{irt!34SI«»:^S:^^ (6) &o:glte0 1 fil^ 
€ (3a) b «rttWt-5 J: ^ <cfl?fifc$4xfc5)|«»:li (7) t . 
I^RS»:g(7) . Bfiget^ 1 t6it@(3a)&tJ«^2«t)i(3 

(2) &VJbg»«fii(5) i:fiE-*-5Kiaiate(9a.9b) ti:^ 




(2) 



1*M 5^09-12 1 023 



« 9 J: 9 <r^S«wT»JF^;$ 2 tg«J| t . 2 » . 

2 i , mm 1 ±&o:mia^ 2 ^«s.ho 

ffiBK«ft:B But btvfc 3 V'^^ r 
[000 1] 

(0002] 

<0;i«*nibnTV^6 «^*Bfi¥6-t 40 56 8) ,06'}' 

SH-Ct^S, WlETS»«;ffi63. ±g|J«lg65iiJc:*f*£;-r.5 
Wiei6»IK66Jc: |± 3 > h jl;— /P67 a . 67 b i4<Ji0^ * 
iJ'^' h^— /U67a, 67b left T8USffi63 . 

[ 0 0 0 3 1 ifc. la 7 lrtJV>T, ^»7ll4|fa^^S: 



«ii«oaBSr+i. ^.6 i:l^^»*t^l^^^?^*f'^L 
(0 0 041 

miS65±w;«flcgi»® t LTcom 2 f^^' :/»liM62 b Sri9: 

!ii»<oii*feCT2-ci±, Mtn=f^^m^'^9-^nm\-^WL 

n4S4x^5*>-5. CVD-CiSt6Ta5mfiE63±ICT 
10 0 0 5 1 :^W9i{i.Z b Lfc»iSt#l£Lr/^^54xfc 

(00 0 61 

(KSSrfti&i-SfcitxO^Sl (1) ;+:|gi?]j4. TSP^ffi 

(00071 (M/t-t-5«^«o3l)Sg<;>ff^li) Jmmi 
811-5 ll«6Wfl?®t L-CJ4. IS 1 ~ia5«03e.ig0fl?ffi/j5 

(00081 > t <o«|/j:«iiiicK{tlfi*i«^/« 

fiK-rs^fhi-v w6a»xsw >> 3: 5, ma 

«|-CIS±S|I. TSfPSffi i «[8S«fr@ (OlfSiica: y ^ ^ V 
,l?ffid»€><0*ilBt*K<'ri:*st't«.. ifc. Wl^^^l-^ 

( O p O 9 1 (2) $tS±lc:jgfiS;S4xfcT6l5S«Bi . I^ F 



(3) 



4#D85Fp9-i2io23 



mmmi^fsttms.^mmt^^ikm^-R.umf&tti i mmm 
I o o 1 o 1 (WfSi-ijfee^o^isiiOT^ffi) ^^miz 

c 0 o 1 1 1 mm p t <r>mfi^m\zmmi^mfiSL 

tk.lfm 2 ft«ji;05R6th Lv IS P t t »t««cff ffi*if> 

W«<lffitSrBS<'Ci:*s-C#5. tff!»-^^1-(K«r'Sltfc 

[0 0 1 21 sgl::, fgi5mte±w»-it6ie®w^ait,L 

2 ^^mtmmm'^ t, l < ii^+^>/£«{bi^ j: ♦> *ifi<o 
(0 0 1 31 (3) &^\i[znm&HitTU-mm. iKTtsfi 

tit i*tt»-CTS»tttetaf«[-i-$ i ^tzwfii^ i 

.m2mmmt. mstm i te««i:&t/irtiie^2tt«®.h 

(f^ffl) P t A>e>/i5J-gB, Ta«;tet fiS®«c»jfi|c 



. : {op 151 mm p t nmfi^mizmitmiimiii 
ffl-cs&p t sffitiit^mwc^wifiBjci 5,>+ it 

»^tl^^(r^ft:^54xfcr tlci *) . z.£D|SLH-c<D*i|g| 
li^ 1 t6t^;l>i««t® t fit), 5!— s/f^r/^-iSpI 
: fOO 1 61 Mic, Tg|5m{SJ:'??»lte«ll. ±«f|JtH6 

1 «2eg«e;55BJ5jl:-r5r tiftS-C#, 5*gfm 

(0 0 171 

(3g9)O^J£(OJKlir;ijc|gBqo^te<Ofl^lilcoi^TEIffi 

I. mi (ommnmm mi ^#fig) , 

nfcs iSfit-c«)5. w<o»ffii±j;ii, p t*»^>t5 

T«N5«ffi 2 ;«5m^FixTl,^«. , w<0T»mffi2 (O^taSIr 

fi. -gsi^i^Tig 1 mmm 3 a jjjjg^snri^s. fio 

8ilTgSmffi2l:tC|±P Z TA»e)/j:'55aSIS«f®4, P t 
(00181 llWESlff«(^Sf*jN^ 6 i^tfSteJzj; 

» 1 tt«a 3 a &ij«Km«c« 7 V fsim±i^mm s ±«m 
2 te«» 3 b Rimnt^m i a ^ h *- 

^^'>;^-/U8a. 8 bICtt, :TSR«tB2lr!§ii-r5ia 
a . ±SPtttg5iCi^ii-^6i2i^m<&9 b j):;^)£ 
^?ixTt»6p //Ja, P*ro^»8 c li, TgBltte2±w . 
^ 1 3 a Jcsait P>*lfc => ^ h /t:-^/l'-T?fo5, 

(0 0 191 13 i w«!iifc(DJ|£^«wi$g«o$Jit;trjfe 

(1) iftailc«flt«:®;JtMJfi)E4FHfcfi«l iiCP t - 



(4) 



4$0a ¥09- 121023 



( o o 2 o ] (2) mz, mitisM&ijf^K m i Ui^m a 

h7»-x-/i'8 c ^^tfjgl^lcp Z T. P t *>lRj!k^l|jiL. 

fiKBg L fcft . ScibMrffl t 7 h * V Jd J; 9 is 2 ie 

(3) J>:i;i. i^5ilc^«»:®7«rfl5fi£i-5. o-dv^r. 7 
h^y^^-^lcj;*?. TepiafiB2±«^ l««»3 a 

■Si l*:t''-C. r4xe>=iv^:7 h*— /PS a. Sbf'sSr^ 

-t-%£limHi9 a. Ji£iRiSies ^^ii^'SiBISifi^g b 
(002 11 ^1 «sifi(0}gffiic*iv>r; Kte 1 i: Lr 

t>J;v\ Mid. S«i imaffi2 0iSii5lc; 

10 0 2 21 ^1 «3ii6(Oii5«fiid*jv^T. '^mm^mn 

♦mt LTI4FZTS:ffll/»Tt>4*S. Y I. PLZT. 

I mms 3 a. m 2 m^m 3 b »±t i . w. t a 

[00 2 3 1 m i(r>nmtomm\ztsi,^x. mmi^mi t 

L-Ca. S i O2 . S »3 N4 , P SG (phospho-sili 
cate. glass) , SOG (spin-on glass ) .. B P SO 
(boro'-phospho silicate glass ) , ^fi])^^ K^<OK 

IW3E3l<^'^ K*— yw8 a, 8 b 14. -i^i^S.]) 



.mf$.LXi,H^\ HlC. jSd®igfii9 a . 9 bl±A « . P 

t. Ti-. cu. Au. Ni^0immv^i:mmiyL<it. 
10 0 2 41 mid.^mmt^m&m¥ e iiLmmmm 9 

a. 9 b*Jgfi8i-5|^<03is'^>>^^l4^':*-i>* y v^i'. 

4 liTSimmz ±n-mzsmmm 9 a i: 

( 0 0 2 5 1 ^ I W^fig(Dfl^fig-C»4. r p t i;ffi4rttft« 
T. 1? ;r: >• h iftffl-c P t t Kffil*® w|P85ld3i 3/ 5" >■ 

^ LT. Tg|5««! 2 </5m 1 3 a J4?*||««:e 4 <0 

2<OfiKI|gfl#<OSgm«msffl.«T-*>5. M(C. 

fijR^^ 5 OTTJfSmtii 2 .hWiS 1 tt^ii 3 a t igSitfii 5 

j:«ii2tg«@3 bASiilitL-CV^Sfci^. tg^SlciS 

ioo2(Bi 2: m2ff)'Mm(r>mm (ia2Sr#}ffl) . e. 

<o;^*Bi«i--5. ia2 W¥-ii|«i:|gEi4. laiWiErixirtt: 

X, F«f|5mfill2J-(75^1^«lg3 a&t/±eiJ«fil5.h» 
^2te«fli3 bjSS4S«W:-C*>6::t. fiai^mteQa. 9 

b;»s±6»«ffi5iiqfrji»ats2 t«fti!L-c*it)i*, 
tern 2 3 t^mm s whiBwJv^icjKfiK^nT 

V V5 t . Rtfmf^mm 9a. 9 b ic p 1 1 RJi;i--5« 

[00 2 71 ikic. la 2 Wi|£!^«t3$S<P»!jS-*teldov V 
(I) *Ts «lliJdeit8«c^75S^fi)c$HfcJ£lRl±JCP t 



(5) 



it. ^^m{¥^mj- 6 ±{¥i:igim-i>mmimi:f&m 

^ » 2 3 b 4rmi--5. 

100 2 9j (3) ikic, ±mizmm»m7i:mfiiti>> 

tS«p3 aJb»^t8«i:@7. ±«»mfi| 5 . ^ 2 t6«)S 3 
b h<^ei4itJw-@ 7 IC, 3 v^r^ |, ;j^_>n la, 1 1 b 

[0 o 3 oj 3. msionmnmm ma^^m) . (a 

[003 11 liI3^^9l«c|SBro«iii*ifelcov< 

(I) ^ii5l-Si««^e;S«)g;«5tnt«tei .bicp 
t, PZT. PtirmMimL, y^V^ytl^ifKii 

miiB 2 .hjc® 1 3 a 4: . 5 .hlc?B 2 

S 3 b icMfSL-r^. r (OBS, 1 e^^Jg 3 a ttH 2t6« 

/i 3 b<±#tgfi!l!UJ^fi)ci-5^:.^^Sifo^.. 

10 0 3 21 (2) Jkli, ±iSIC^S(*:@ 7 *JI5fiRf-5, 
0':Ji,»T. hacy^>^r|cj;r)^ Tg(llBfli2 . 01 
e?lia3 a Jr.<D»3|«ES7. \htt®ti5. fuztfkmm^i 
b i:toag1^f*:Jg 7 Ic, 3 K*-/n i a , II b 

SrJgfiE-*-i. /j:*3. wWIJ$, ^i{6^g3 a. tB2ffilf 
il3 bl4i^titt:||«Srffl»,>Tt»5;4S C*l-e>tg#l 3 a . 
3 b <OJf0fiJt^w^at*:S| 7 OT^IKB$<OfiSft:*i«lc: J: 0 . 

^' h/ts-zHl a. llbrt<0— IfPt L<l±:^-C 

[0 0 3 31 (3) JJclC. Ztlh if hTt^— Mia , , 

i I b tpfi«<feifiUiS:.««^l|gSr)i)tl|g L . -7 h 5, 

2 i:^ 1 te^Sf® 3 a Sr:ft- LT^ii-*-5fiai»f|ffi9 a . 



( O 0 3 4 1 la 3 -Cll, % 1 tg«^ 3 a ^^Sj|«(*:a 4 
1 Wimm 3 a «<4«)tt»Ktc:^;i!l5|gS LS, < . 

[00.35] :l<nn^3<nmm<^>s(^mv^±.^^mm^^^Mi 
m=f-6 (omnnmi'm i 3 a . ^ 2 3 b ^taIc 

«® 3 a . 3 b i:m-<OXmvmf&iriZti)iX^ i>. 

[0 0 3 61 4. m4(r)^i&(omm mAi^m , {§. 
L. mi. m2tmm4nmn^&HLxsimt:^m 

l: ^.•^(oy^i^mt^o ia4co3|£iS[«c3£Bii. 03 

2m^m3bi,miiSi^ixx\,^i>.^imfao 

(0 0 3 71 Bl4Wi|£ig{*:iSHtOj!|i^^rtelCoi> 
t, PZT, P t^NRi^cfiKjgL, hais.f^v'^jcj: 

4 . ±g|j«is 5 mm^ixitmmmii^mmm^ e ^A^fig 
i-s. z<om. ±.t^Mm5(f>mmiimmi:!^tz-^xmi$. 

wm2Hz.%\ \mm 3 a * . k.%nm 5 . t icm 2 

^3 bS:mi-6. rwgg; mi»itii3 a t%2\Skm 
e 3 bH:*)K«|c:>Kiigi-5i;.ig;4t$,s. 

[00 381 (2) ?}cic. ^ffi»c^afj?ji i^%m-i, 
n^\,^x^ -7* h:^'y^>^iz.ji*) , rmmt&2, mi 
3 a ±«^m«i/g 7 , t^mm 5,^2 t^it^ 3 

b i:<OKIg«ce 7 Iw. 3c* aV^f ^' h ;1^-/H l i . lib 
*^fiKt-So 'itJ. -cofl$. mi|^«€3a.^2t6« 
m 3 b <4lg«;(?|i:)|S«rfflt >5;4«, AH C>^«!i 3a. 

3 b (ommmiommmk 7 (DfStxm<o6si{ti&m{z j; o , . 

aViJ'^' hJh— /Ula. ilbi^</>-&|Jt L<li^-r 

[0039] (3) JlklC. Z.t\.h=-y^ P hni—A'Uti, 
1 1 b Sr^tf* ttc^apl-^fSfl^HSESr/iKm 7 h i 

lis 2 t IB 1 «f li 3. a S-^ L TWii-f ifia^Sfii 9 a . 
humk 5 t » 2 jgt® 3 b L -c j»ii-*-5gatl«ffi 

9 b Sr}^«K-f-S, <c*5; wilCiKLfcet^coKitS. ® 

[0 0 4 0] -bJeSR403gfe<?5jefilt?l±. ±SBfllte5«? 



¥09-1 21023 



[004 1 i 4. m5ff>Mm<r)mm (m5S:0m . ra 
{O0 4 21 mz. msn^mt^tuminmm^m^i'?*'^ 

t . PZT. PtS:«»:^l»t, 7* h^tf iF^'^lCj; 

mf^mifm l . p 1 1 a^iis[«(4i« t *p.i?ici- -s 
I o o 4 3 1 m ftjc. 7 itmint-rito 

@l2b«3S[m«:|K(0^&S:3^figtTi^5;45. ^ 1 

12 a SO^S 2 tg^JS 12 b tOJgflfeB#|C^ffiJc:eim-®«SJK 

100441 (3) ftIC, iiX?>3;^^'^ h*— >lia. 

Si 2 t SB 1 12 a Sr:fl~ L T jSEifi-i" 6ffii9«ffi 9a, 

JiSP«^ 5 i: M 2li«ail2 bi:^ t T^iffii^6fi!l»«(fi 

9 b i:mf&-t^, Jb\ r r |C7T< Cfc6l^1-W«it®, 34 

Sl2 b SrfiRli.«^««cgg<r>iai«fe{fc(c J; *) P 1 1 ^AiB 
[0 0 4 61 



(^mmi) ma -mi 2Sr#fia-i-5, 

10 0 4 71 (I) S i Sa»21.W*ffiJC}|jliiE{fc|c: J; 

5 O 0 n mWS i O2 «^22^fiJtHM"Lfc. o-:Jl% 
■C.. S I O2 lig22SrfiKfljSLfcs i Ste2l.LJc P t Sr;^/< 
yaffil;: A 9 2 0 O nrnfiglUL. 7* h i^i'^ hirmS. 

j/^:<i/L/T^flJlllS23SrJgJi)cLfe/?lcv^-e. ?§Lmf*:flg 
irLrror 11^24*1 00nm*;i/N-yiJrai|::j;i9fi)tlIg 

Lfc (laa^Ra) . 

I O 0 4 8 1 (2) flfJteT i je24±|C7^ > Ui^^ 

h imnHm. i*t«r'>'^-=-:^^^ tTT«NIffiBi23.hlcj(* 
(S-fST i(R24Srai«*<Hr:n^/?^V^L: p:^^^ 
-/l'25a SrJI^fiK Lfc. o-:JlvT, 6 O Ot:(DSftffiEfk(; J: 
•J P t t T i Wte^l^E-C^^ j&WL/cT i ffic{kll^*fi)c 
. leU, »ltg«®26a^fl^fifc.L^ m9pm) . . . 
1 0 0 4 ? J (3) iZ/uy/PifeT P Z T 3 O 0 n . 

mfitlKLfca. fft/wOP ZTjiliP t 
i9 2 OOnm^ftlgLfc. ri^\>^X. i- h 

T(»i8.m23.t{zmm<ommmmzy<^-^>frLiz.ifk. 

^.i-Stin P t &Of-t(OT^(75 P Z T t ^ 2 tg«^26 b Sr 
5 0 nim':t>'5 y :^i'|c:J;93iy5">'^U 

23. ^mMt^m28RVJcUitm21i:^irigjimmi^^&: : 

mf-29mm^h.it. MIC, iir)^^«^^fi^^29* 

atSf-rST i^Sr;^^<3/^'SJCj:iJ 5 0 ntn^JSL, 6 
0 0'Gw|K«{fkfcffllc J: 9 p t tT i OTftg^lfLffiT^^ 

fc. r.to^, ^iSJcS i O2 SrCVDteCiJ;*) 5 00rt 
. mfifellftL. ^mS30*ff^A)tLfc mi O^m) . . 
too sol (4) ikiZ, 74- H^i^:^ h«:T6»«te23& 
O'.h&|StafiB27liW^®t^®30lC 3 ^' h^^-zUSTfl^fiK 

23.hW««HcJi30. ^1 «3t®26a . M 2«jifS26 b , 
.bSl(4i«i27J:(OIKm@30 fp( 2 t«$ig[ji26 b ^31 

=i'^9{f h*— /t'25b. 25c «r*-<rJgfi)cLfc„ o 
-tJt^T. a V^' ^ K*— /^25 b . 25 c Wfiijffi^ 6 0 0 

. X:wiR«6ftteJffiicj:9Wti«ilfbLfc@3i«rJKfiELjt (13 

1005 ll (5) JJcJC. T i : 50nin; Pt : 500 
n m «r»HJ>:^ y tele 4: 0 BigfiRgi t fc^ , 7 j^ h u- 

>-?/«C±i)3i5'9^>;5^L. T i«32a. P t ®33 a ;4S«f 
l!$4xfcga®aifig34t. T i ®32b. P t@33b;5?6Sji 
• Six;tiaiftatB35S:JgfiE Lfc 1 2 0B8) . - roi*. 
fiflSar i ®32 a ttlSm(*:©30i: P t S33 a <Ofeg#@ i: /i 

. 9 , T i ®32 b \t:mmm^.t p t a33 b oot6«ii t Jtc 

[00521 -tSEI^teW 1 (iJ;Htf\ k«/Si: L-t:iafi6 



(7) 
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..i-5T i i(32a. 32ba){fmzj: o\ mmi^m^o^mf^ 

lO 0 5 3] (3lMi(«2) mx 3~iai 8t:#Rat-5. 
^ifefjsii t|siefS«^»ir^t?f^Srf=t-#-, (1) s 

1 mm\<r)ttmzm&{t{cx. *)m-^ 5 0 0 nmtios 1 o 

2 )S22*fi)t«iLfc„ 0'^^^T, S ip2 8l22i£r^l|ft'Lfc 
S iStE21i:lCP tSr>^/<s/^'t£|rJ;t)2 00ntnfife«J 
L. P t^36Sri(5fiELfc. mz.^ -(Tip tm^&.tizyjv 
y/t'ffi-C/Sii? 3 0 0 ninWPZTg37Srfife8gL. 
«D±|r^St 2 0 0 rimipP.t JB38Sr^>'<vy^'^|cj;«3fiR 

(00 5 41 (2) mzJ. ^TtrV L'i-';^ h Sr^f^wmffiJ^ 

e«PZTJi37Sr5 0 nm^ Jti^X \) l^^lzii*) si^=f- 
>i^L, ±g|Jmte27Srfl?«feLfc„ o>JiNr, PZTJia? 

H'^*— =>^^SrffV\ Te*-e«OP te364-CtO«*) 
2 5 0 nmSr-fTj-^'S y ^'^Jr i 9 J^S'f-^'^'L, 

h*-/U39Srff^fi£Lfc. SIC. i:!f|5«|?i27SLf!3 V 

i'i' h*— /«^39SrS5i^4feJc7;^ h 

i^Srmv S I O2 IBl22«iB*-C'f » y y^lzX*) 

fc. r.nivJ:o. Tummz. ^mmt^m2a. tumm 

2mx)^=>'^if^ h*-^/i'39Sr*i-^3iSI®*^S««^29 
AmfSi$tiit. zcom. »Slia«£§ftjg^^29SrttBli-5 

T i«g40Sr;^/<s/^&{cJ: »>.5 0n mrfEIISLfc (tSi 1 4 

to 0 5 51 (3) 7,th l-i^^ h«:.tW««g27± 

t =1 v^' ^' ^•^^-/^39i:i: T&|5m<g23(lli|ffiSr«9 J; 9 «c: 

= h *-/P39i:i: rSfBaflg23i!filBa^» 5 J: 5 
1 tt«a41 a Sr^^-f i i t tic. J-.CT«fli27±ic^ 2 
te«^4l b*ff?fiRLfc (01 5 #IHl) . o<5l,^T. ifeffi 
IC S i O2 SrC VDtfetCi 0 5 0 0 n m^lKL. BIffift: 

1 0 0 5 61 (4) 1J:|C; 7 h V-'J:^ h 4^= r^-J' jS^ > 4s 
-/P39f*i<7:)|g 1 m«®41 a ±<O^«f*:e30 1 M 2 
41 b±<OS|^aflc®30|Cn>'^Sr-5, h^^-zUSrJI^^i-^fcj?) 

=>'^4rfTV\ R I Eic:J;*)»IS«cJi30iSr3cs' 
f^^-iJ^L. a^-;?:? h/t— /M2a . 42b4:fl5^JcL.fc (13 
1 7#ra) . prS\,^X;. A I : 5 0 O n m^;^/^^3/ ^'te 

s<^>'^^{Cj;«3 3:s,f^l^^rL/Ki^t8|$33. iBI$l%ll3'l 



Srff^^ufc (la.i 8#jia) . 
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